and 4750 women aged 15 years or older, who were interviewed about their dietary habits at the baseline study of the Finnish Mobile Clinic Health Examination Survey,
1967-72.
Main results -Intakes of carotenoids and vitamins A, E, and C were estimated from dietary history interviews covering the subjects' food consumption in the preceding year. In older age groups intakes of all the vitamins studied were low. Occupation had a profound effect on dietary antioxidant vitamins: intakes were highest in white collar workers and lowest in farmers; those classified as service workers, industrial workers, or housewives came in between. Current smoking was inversely associated with dietary carotenoids and vitamin C, especially in men. The vitamin intakes of ex-smokers were equal to or even slightly higher than those of never smokers. Married men had higher intakes of carotenoids and vitamin C than men living alone. Body mass index was not an important determinant of the intake of antioxidant vitamins. Conclusions -The associations of dietary antioxidant vitamins with sociodemographic characteristics and smoking were strong enough to exert a confounding or modifying effect in studies on diet and diseases.
(J7 Epidemiol Community Health 1994;48: [549] [550] [551] [552] [553] [554] Much interest has recently been focussed on antioxidant agents in the diet. Because they can prevent or reduce oxidative changes in tissues, these agents may combat the initiation or progression ofdegenerative diseases. Dietary nutrients thought to have very strong antioxidant effects are carotenoids and vitamins C and E.' There is both experimental and epidemiological evidence supporting a beneficial role for these vitamins in preventing chronic illnesses such as cancer and cardiovascular diseases. 1 
Results
Intakes and centile distributions of carotenoids, retinoids, vitamins A, E, and C, and some other related nutrients and dietary energy in the study population are shown in table 1. Total dietary vitamin A was mainly provided by preformed retinoids. Carotenoids accounted for 17 and 26% ofthe total dietary vitamin A in the average diet of men and women, respectively. Virtually all provitamin A activity of the diet was attributed to (-carotene intake. Estimated dietary vitamin E activity was mainly from ot-tocopherol intake. The distribution of vitamin intakes, and that of carotenoids in particular, was skewed to the right. Intakes of total and preformed dietary vitamin A, vitamin E, and dietary energy were higher in men, whereas those of carotenoids and vitamin C were higher in women. The inverse association shown between age and the intake of antioxidant nutrients in this study suggests that an ageing body may be less well equipped to resist oxidative tissue damage, which may increase as body ages. Decreased serum concentrations of oc-tocopherol28 and P3-carotene29 in older groups were reported previously in subjects drawn from the present study population. The relationship between age and antioxidant vitamin intake may vary in different populations, however, and it seems to depend on the expression of nutrient intake data. Although previous results suggesting lower intakes of vitamin E with increasing age' 6 are consistent with our findings, some studies have shown similar or even slightly higher absolute dietary intakes of vitamin A and C in older groups6925 When expressed in terms of /kg body weight, an inverse association between dietary vitamin C and age was found in men, but no significant effect of age was found in women.6 Nutrient densities for vitamins A, C, and E were reported to be stable or raised with age in one previous study. 30 Our result, suggesting the beneficial effect of marriage on dietary carotenoids in men, agrees with previous findings on serum n-carotene and marital status.29 Differences in vitamin intakes between geographical regions apparently reflected the suggested geographical diversity in dietary patterns.'4 However, differences ascribed to region may be partly due to secular changes in food consumption in Finland during the years of the baseline study.3'
The importance of occupational group and other measures related to social standing as determinants of dietary intake has been suggested in previous studies from different coun- tries.'7812-34 Most of these, however, deal with the intake of foods and nutrients other than antioxidant vitamins. Dietary habits seem to be less healthy in manual than non-manual workers who are usually associated with a higher standard of education and social esteem.583233 As in previous studies that reported intakes of dietary antioxidant vitamins,5 8 33 our results suggested that people in generally nonmanual occupations, for example white collar workers and those employed in services, were in a better position than farmers and industrial workers. In the population studied, occupation was one of the most important non-dietary determinants for antioxidant vitamins, especially for dietary carotenoids and vitamin C.
At variance with the findings of some previous studies,5 12 The relationship between smoking and vitamin E seems to be enigmatic. In the present study, current smoking and dietary vitamin E tended to be positively associated, a finding that was partly explained by differences in dietary energy. Previous studies have reported lower intakes of vitamin E in current smokers than in non-smokers.'22739 Determinations of serum oa-tocopherol do not suggest any outstanding association between smoking and vitamin E status.35 However, some previous studies have reported significantly40 or non-significantly4' lower serumoa-tocopherol values in smokers than in non-smokers.
Our findings that ex-smokers have higher antioxidant vitamin intakes than current smokers, and that women's diets have improved more than those of men, are in line with previous studies suggesting that ex-smokers have a healthier diet than current smokers,5 27 39 42 and that dietary changes appear sooner in women than in men.27 The somewhat different effects of smoking on the dietary habits of men and women, also suggested in the present study, may be associated with differences in social status and health related behaviours between sexes. 11 27 33 To our knowledge, the relationship between body mass index and dietary antioxidant vitamins has not been reported in other populations. In general, the relationship between body mass index and dietary data is complex, and findings concerning adiposity and dietary intakes have been conflicting.5 43 In our study, body mass index and dietary antioxidant vitamins were only weakly related. The slight inverse association between body mass index and some dietary antioxidant vitamins in women shown in this study may refer to lower physical activity or attempts to lose weight among subjects with a greater body mass index, or may reflect potential under-reporting of dietary intakes among obese subjects.44
In our study dietary antioxidant vitamin intakes were calculated from diets surveyed by the dietary history interview method. Although absolute figures for nutrient intakes may not be obtained by these history interviews, it has been suggested that this method is suitable for nutritional epidemiological research, where rating of subjects according to their relative dietary intakes is important. ' 
